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Fatigue Life Analysis of Weldments Subjected to Variable
Amplitude Stress Cycles

Kentaro Yamada

Fatigue life of steel structures subjected to variable amplitude stress
cycles is normally evaluated according to the linear cumulative damage rules,
for example, the Palmgren-Miner rule. It relates the life under random
loading conditions to the constant amplitude fatigue test results. The rule
is relatively simple, and therefore is easy to use. Actually, it is used in
several fatigue design codes.

Recent laboratory fatigue tests reveal that welded steel structures are
prone to weld defects, and that the fatigue cracks usually initiate from the
weld defects at an early stage of fatigue life. It implies that the large
portion of the fatigue life of the weldments are spent to propagate the cracks.
This process can be conveniently analyzed using the fracture mechanics.

In this report, analytical procedures of fatigue crack propagation life of
welded details subjected to the variable amplitude stress cycles are reviewed.
Then the procedures are applied to two welded details, the longitudinal fillet
welds of the welded beams and the non-load carrying fillet welds. The effects
of threshold stress intensify factor ranges are considered in the analysis.
The results are compared with the experimental results reported in the
literatures.
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